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The  Quick-Disconnect  Housing  Assemblies  have  been  a source  of  problems  for  the 
Minefield  Roller  Program  from  the  onset  of  field  trials.  The  final  design  item  described 
in  this  report  solves  all  problems  encountered  to  date  and  is  felt  to  be  the  best  system 
attainable  without  a total  design  change. 


PREFACE 


The  design  study  and  subsequent  performance  evaluation  of  the  Quick-Disconnect 
Housing  Assembly  were  accomplished  during  February  1978  through  July  1978 
under  Project  1M664612D415.  Principal  investigators  were  John  Allison  of  Mine 
Neutralization  Division,  Countermine  Laboratory;  Hayward  Glaspell  and  John  Tyler  of 
the  R&D  Model  Fabrication  Division,  Services  and  Support  Directorate. 
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I.  INTRODUCTION 

The  Quick-Disconnect  (QD)  Housing  Assemblies  (Part  Numbers  (PN)  13222E0052 
and  13222E0053)  have  been  sources  of  problems  for  the  Minefield  Roller  Program 
from  the  onset  of  field  trials.  In  an  effort  to  correct  the  many  deficiencies,  the  QD 
mechanism  has  undergone  four  generations  of  modifications.  The  final  item  described 
by  Appendix  A solves  all  problems  encountered  to  date  and  is  felt  to  be  the  best 
system  attainable  without  total  design  change.  Basically,  the  fourth  generation  unit 
is  composed  of  the  following  changes: 

a.  Enlarged  jaws  to  permit  freedom  of  movement  of  the  cable  eye,  thus 
avoiding  bending  and  shearing  of  pins  and  spline  shafts  during  both  lock  and  release 
operations,  excessive  jaw  wear,  and  excessive  post  deformation. 

b.  Improved  material  characteristics  and  compatibility  through  carefully 
planned  heat  treatments  and  judicious  selection  of  material. 

c.  Positive  cam  indexing  through  careful  plunger  adjustment. 

d.  Lengthened  piston  travel  to  permit  full  travel  jaw  release. 

II.  PURPOSE 

This  series  of  tests  was  an  effort  to  verify  performance  characteristics  of  the 
QD  model  in  such  a manner  as  to  simulate  actual  field  conditions  or,  at  least,  to 
verify  performance  under  worse  conditions  than  those  encountered  in  the  field.  Per- 
formance depended  upon: 

a.  Ability  to  release  reliably. 

b.  Ability  to  lock,  thus  avoiding  inadvertent  release  under  adverse  con- 
ditions. 

c.  Ability  to  operate  without  component  failure. 
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III.  TEST  PROCEDURE 


The  test  setup  and  the  equipment  used  are  shown  in  Figures  1 , 2,  and  3.  The  test 
procedure  for  the  release  tests  follows: 

a.  Open  valves  A and  B in  order  to  insure  against  an  inadvertent  release 
of  the  cable  eye  and  possible  injury  to  test  personnel.  This  provides  hydraulic  fluid 
flow  into  the  reservoir,  not  to  the  QD  mechanism. 

b.  Set  up  the  load  simulation  as  shown  in  Figure  2* 

c.  Close  QD  mechanism,  insuring  that  the  yoke  (PN  13222E0034)  is 
fully  closed.  When  fully  closed,  the  yoke  will  have  “snapped”  into  position  denoting 
that  the  piston  is  fully  retracted  and  the  cam  is  in  a locked  position. 

d.  Extend  the  10-ton  hydraulic  jack  by  closing  the  jack  bleed  valve  and 
pumping  the  handle.  This  forces  the  forklift  away  from  the  QD  mechanism,  thereby 
increasing  tension  on  the  chain  and  cable  eye  force  on  the  base  plate  assembly. 

e.  Continue  to  extend  the  jack  until  the  desired  cable  load  is  achieved. 
Then  clear  the  area  of  all  personnel. 

f.  Close  valve  B. 

g.  Utilizing  the  hydraulic  pump,  increase  hydraulic  pressure  to  the  QD 
mechanism. 

h.  Monitor  hydraulic  pressure,  recording  the  maximum  pressure  required 
to  actuate  the  QD  mechanism  thereby  releasing  the  cable  eye. 

i.  Following  release  of  the  cable  eye,  open  valve  B allowing  the  pressure 
to  return  to  0 lb/in2g. 

The  locking-test  setup  is  shown  in  Figures  1 and  4.  The  test  procedure  follows: 

a.  In  order  to  insure  against  an  inadvertent  release  of  the  cable  eye  and 
possible  injury  to  test  personnel,  open  valves  A and  B (Figure  1).  This  establishes 
hydraulic  fluid  flow  into  the  reservoir,  not  to  the  QD  mechanism. 


* The  angle  of  application  is  adjusted  by  vatying  the  height  of  the  forklift  tines.  Regiadless  of  angle,  the  test 
procedure  remains  the  same. 
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Figure  1.  Test  setup  — hydraulic  circuit  simulation. 


Forklift 
No.  WM651 


Figure  2.  Test  setup  - load  simulation. 
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Figure  4.  Test  setup  — locking  test. 


b.  Set  up  the  load  simulation  as  shown  in  Figure  4.* 


c.  Close  QD  mechanism,  insuring  that  the  yoke  (PN  13222EOQ84)  is 
fully  closed.  When  fully  closed,  the  yoke  will  have  “snapped”  into  position  denoting 
that  the  piston  is  fully  retracted  and  the  cam  is  in  the  locked  position. 

d.  Prior  to  load  application,  insure  that  the  test  area  is  clear  of  personnel. 
Raise  the  remote  controlled  crane  as  rapidly  as  possible  until  the  desired  load  appears 
on  the  dynamometer.  Release  the  load. 

e.  Check  the  mechanism  carefully  for  signs  of  release  (opening  of  the 

y yoke). 

IV.  RESULTS 

The  fourth  generation  model  of  the  Quick-Disconnect  Housing  Assembly  has 
undergone  561  releases  of  cable  loads  varying  from  0 to  10,000  pounds  applied  at 
angles  varying  from  -40°  to  +10°  (Figure  5).  During  this  period,  four  release  failures 
were  noted  (0.7  percent  failure).  However,  all  of  these  failures  were  due  to  badly 
worn  and  deformed  posts,  and  the  cable  eye  simulator  was  of  4130  steel  in  the  an- 
nealed state. 

Following  the  release  tests,  the  assembly  was  subjected  to  vertical  pull  tests 
(shown  in  Figure  6).  After  50  rapidly  exerted  pulls  varying  from  loads  of  1,000  pounds 
and  10  pulls  at  45°  exerted  as  shown  in  Figure  7 (5  at  5,000  pounds  and  5 at  10,000 
pounds),  it  was  concluded  that  the  modifications^  no  jjay  jeopardized  the  locking 
capability  of  the  mechanism. 

Having  completed  all  scheduled  testing,  the  mechanism  was  disassembled  and 
inspected  for  damage  or  wear.  The  assembly  was  found  to  be  in  original  condition. 

A complete  breakdown  of  the  tests  conducted,  the  test  results,  and  comments 
are  shown  in  Appendix  B. 


* Angle  of  application  is  adjusted  by  varying  the  position  of  the  overhead  crane  with  respect  to  the  QD  mechanism. 


7 


Figure  5.  Release  Test  Configuration. 


Figure  6.  Locking  test,  vertical. 


Figure  7.  Locking  test,  45°. 
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APPENDIX  A 

FINAL  DESIGN  RECOMMENDATION 
FOR 

QVJICK-DISCONNECT  ASSEMBLIES 
(PART  NUMBERS  13222E0052  AND  13222E0053) 


Changes  Not  Shown  By  Drawings 


Modifications 

No. 

Drawing  No. 

Name 

Changes 

Steel 

Rockwell  C 

1 

13222E0078 

Housing 

Locator  Dowel  Pins  3 Req.  — 

— 

_ 

13222E0079 

Assembly 

Hardened  Alloy  Steel,  .375 

None 

None 

+.0002  pja  x j ooo  in.  long 
-.0000 

Specified 

Specified 

2 

13222E0083 

Shaft 

— 

4340 

40  to  45 

Spline 

3 

13222E0082 

Shaft 

— 

4340 

40  to  45 

Spline 

4 

13222E0087 

Lever 

— 

4130 

35  to  40 

5 

13222 E0092 

Plunger, 

Disassemble  & Remove  Plun- 

_ 

60 

Spring 

ger  - Case  Harden  Same  — 

Light  Case  Only 

6 

13222E0076 

Plate 

Shorten  Locator  Dowel  Pin 

4130 



Assembly 

to  .188  Dia  x 1.00  in.  LG. 

None 

If  Housing  is  Cast,  Include 

This  as  Part  of  Housing  Casting 

Specified 

7 

13222E0086 

Pin 

— 

4340 

40  to  45 

8 

Cam 

Case  Harden  to  a Depth  of 

— 

60 

.07  in.  Max.  Also  Round 

None 

Off  as  Shown  on  Drawing 

Specified 

9 

13222E0052 

13222E0053 

Housing 

Excellent  Casting  Candidate 

NOTE:  YOKE 

MATERIAL:  DWG  NO.  13222E0084 

STEEL  4130 
Q&T  to  ROCKWELL  C 
35  to  40 


NOTE: 

MATERIAL: 

STEEL  4130 
Q&T  to  ROCKWELL  C 
35  to  40 


LINK 

DWG  NO.  13222E0085 


NOTE: 

MATERIAL: 

STEEL.  ALLOY.  4130 
Q&T  to  ROCKWELL  C 
35  to  40 


PISTON 

DWG  NO.  13222E0098 


It  Is  recommended  that 
this  be  an  integral  part 
of  a cast  housing. 


CYLINDER 

DWG  NO.  13222E0097 


APPENDIX  B 


TEST  HISTORY  AND  RESULTS  IN  DETAIL 
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1.  Item  Tested: 


Quick-disconnect  mechanism  (third  generation.  Appendix  B)  contains  data  on 
this  particular  model. 

2.  Hydraulic  System  Characteristics: 

a.  Release-test  procedure,  no  cable  hookup;  see  following  table: 


No. 

Actuator  Pressure  (lb/in2 g) 

To  Unlock  Full  Travel 

If  Complete  Stroke 

1 

25 

50 

J 

2 

20 

60 

J 

3 

25 

60 

J 

4 

20 

60 

•J 

5 

20 

60 

J 

6 

20 

60 

J 

7 

20 

60 

J 

8 

20 

50 

J 

4 

20 

55 

•J 

10 

20 

60 

4 

1> 

20 

50 

4 

12 

20 

60 

J 

13 

20 

60 

J 

14 

20 

60 

J 

15 

18 

50 

J 

b.  Release-test  procedure,  cable  hookup,  no  load  applied;  see  following  table: 


1 

20 

50 

J 

2 

20 

55 

3 

20 

55 

J 

4 

20 

55 

J 

5 

20 

55 

J 

6 

18 

55 

J 

7 

20 

50 

J 

8 

20 

55 

J 

9 

20 

55 

J 

10 

20 

55 

J 

c.  Release-test  procedure,  cable  preload  of  1 ,000  lb;  see  following  table: 


Actuator  Pressure  (lb/in2  g) 


No. 

To  Unlock 

Full  Travel 

If  Complete  Stroke 

If  Release 

1 

20 

450 

J 

J 

2 

20 

550 

J 

3 

15 

450 

J 

4 

20 

470 

J 

5 

20 

430 

J 

6 

20 

420 

J 

7 

20 

410 

J 

8 

20 

405 

J 

9 

20 

405 

J 

10 

20 

405 

J 

d.  Release-test  procedure,  cable  preload  of  2,000  lb;  see  following  table: 


If  Complete  Stroke 


If  Release 


Actuator  Pressure  (lb/in2 g) 

To  Unlock Full  Travel 

25  730 

20  630 

20  630 

20  650 

20  650 

20  700 

20  580 

20  700 

20  710 

15  690 


3.  In  an  effort  to  explain  the  inconsistency  of  release,  the  hydraulic  cylinder  assem- 
bly was  studied  carefully  under  load  conditions.  It  was  apparent  that  the  piston  was 
travelling  V*  inch  prior  to  engagement  of  the  cam. 

This  coupled  with  the  obvious  fact  that  the  “yoke”  did  not  lift  the  cable  eye 
far  enough  to  provide  a positive  and  reliable  release  gave  rise  to  the  placement  of  a 
!4-inch  plate  against  the  cam  face.  Five  actuations  were  made  against  a 2,000-lb  load 
with  five  successful  releases.  Thus,  it  was  concluded  that  piston  travel  was  sufficient 
to  provide  a positive  and  reliable  cable  release  ( 1 00%  of  the  time)  if  one  of  the  follow- 
ing changes  were  made: 

a.  Relocate  cylinder  mounting  holes  to  move  cylinder  0.25  inch  to  the  rear. 

b.  Add  !4  inch  face  to  the  cam  surface. 

c.  Or  increase  the  piston  length  0.25  inch. 

For  field  expediency,  item  c was  chosen.  Results  are  as  shown  below.  In  the  interest 
of  best  design,  however,  item  a should  be  the  implemented  choice.  Item  c leads  to  a 
piston  that  will  eventually  bend  and  jam  the  mechanism.  The  following  are  the  results 
of  further  testing: 


No. 

Cable  Load 
(lb) 

Cable  Angle 
to  Horizon  (°) 

Actuator  Pressure  (lb/in2 g) 
Unlock  Trial 

If  Release 

1 

0 

12 

12 

2 

0 

10 

10 

3 

0 

10 

10 

4 

0 

10 

10 

5 

0 

10 

10 

6 

1000 

0 

10 

350 

J 

7 

1000 

0 

10 

340 

J 

8 

1000 

0 

10 

330 

J 

9 

1000 

0 

8 

330 

J 

10 

1000 

0 

10 

430 

J 

11 

1000 

14  down 

30 

390 

J 

12 

1000 

14  down 

37 

300 

J 

13 

1000 

14  down 

10 

350 

J 

14 

1000 

14  down 

50 

310 

J 

15 

1000 

14  down 

37 

380 

J 

16 

2000 

0 

5 

800 

J 

17 

2000 

0 

5 

790 

J 

18 

2000 

0 

5 

700 

J 

19 

2000 

0 

5 

590 

J 

20 

2000 

0 

5 

600 

J 

21 

2000 

14  down 

10 

580 

J 

22 

2000 

14  down 

10 

740 

J 

23 

2000 

14  down 

37 

630 

J 

24 

2000 

14  down 

50 

580 

J 

25 

2000 

14  down 

37 

730 

J 

26 

2000 

10  up 

5 

280 

J 

27 

2000 

10  up 

5 

360 

J 

28 

2000 

10  up 

12 

460 

J 

29 

2000 

10  up 

10 

500 

v' 

30 

2000 

10  up 

12 

600 

J 

31 

5000 

0 

— 

1550 

J 

32 

5000 

0 

— 

1650 

v/ 

33 

5000 

0 

— 

1700 

J 

34 

5000 

0 

— 

1700 

J 

35 

5000 

0 

— 

1650 

J 

36 

6000 

0 

— 

1850 

J 

37 

6000 

0 

- 

1750 

J 

38 

6000 

0 

— 

1900 

J 

39 

6000 

0 

— 

1850 

J 

No. 

Cable  Load 

(lb) 

Cable  Angle 
to  Horizon  (°) 

Actuator  Pressure  (lb/in2 g) 
Unlock  Trial 

If  Release 

1 

40 

6000 

0 



1850 

J 

41 

7000 

0 

- 

2500 

J 

J 

42 

7000 

0 

— 

1650 

J 

1 

43 

7000 

0 

— 

2350 

J 

44 

7000 

0 

— 

2200 

J 

45 

7000 

0 

— 

2350 

J 

46 

8000 

0 

— 

3000 

J 

47 

8000 

0 

— 

2250 

J 

48 

8000 

0 

— 

2550 

J 

49 

8000 

0 

— 

2950 

J 

50 

8000 

0 

— 

2500 

J 

51 

9000 

0 

— 

3200 

J 

52 

9000 

0 

— 

3750 

J 

53 

9000 

0 

- 

3400 

J 

54 

9000 

0 

- 

2900 

J 

55 

9000 

0 

— 

2400 

J 

56 

10,000 

0 

3100 

J 

NOTE: 

NOTE: 

47  through  50  — increases  about  200  lb  during  release. 

51  through  52  — increase  of  600  lb  during  release. 
Simulated  cable  yoke  worn  down  to  inoperable  condition 

— replaced  and  test  was  contin- 

ued  — 53rd  sequence. 

56  — increase  of  600  lb  during  release. 

— No  Data  Taken 

4.  At  this  point,  testing  was  discontinued  and  the  piston  shortened  0.06  inch. 
This  was  done  for  two  reasons: 

I 

a.  To  ensure  manual-locking  conditions. 

1 

b.  To  obtain  a max  design  condition. 

f \ 

I ‘ 


No. 

Cable  Load 

(lb) 

Cable  Angle 
to  Horizon  (°) 

Actuator  Pressure  (lb/in2  g) 
Unlock  Trial 

If  Release 

1 

1000^ 

0 

— 

300 

J 

2 

1000 

0 

— 

375 

J 

3 

1000 

0 

— 

340 

J 

4 

1000 

0 

— 

480 

J 

5 

1000 

0 

— 

350 

J 

6 

2000 

0 

— 

730 

J 

7 

2000 

0 

— 

630 

8 

2000 

0 

— 

630 

J 

9 

2000 

0 

— 

600 

J 

10 

2000 

0 

— 

650 

J 

11 

3000 

0 

— 

800 

J 

12 

3000 

0 

— 

900 

J 

13 

3000 

0 

— 

910 

J 

14 

3000 

0 

— 

800 

J 

15 

3000 

0 

— 

900 

J 

16 

4000 

0 

— 

1150 

J 

17 

4000 

0 

— 

1050 

J 

18 

4000 

0 

... 

1 100 

J 

19 

4000 

0 

— 

1050 

J 

20 

4000 

0 

— 

1000 

J 

21 

5000 

0 

— 

1350 

J 

22 

5000 

0 

- 

1350 

J 

23 

5000 

0 

— 

1200 

J 

24 

5000 

0 

— 

1400 

J 

25 

5000 

0 

— 

1515 

J 

26 

6000 

0 

— 

1500 

J 

27 

6000 

0 

— 

1600 

J 

28 

6000 

0 

— 

1450 

J 

29 

6000 

0 

— 

1550 

J 

30 

6000 

0 

- 

1350 

J 

NOTE:  7 — badly  cocked  to  begin  with. 

full-open  but  chain  was  cocked  and  did  not  come  off  peg. 
- No  Data  Taken 


5.  The  piston  was  again  shortened  0.03  inch  (a  total  of  0.09  inch).  The  following 
are  the  results  of  that  shortening: 

Max  clear  0.034  inch  between  piston  and  cam  in  closed  condition. 

Norm  clear  0.0 10  inch  between  piston  and  cam  in  closed  condition. 
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No. 

Cable  Load 

(lb) 

Cable  Angle 
to  Horizon  (°) 

Actuator  Pressure  (lb/in2 g) 
Unlock  Trial 

If  Release 

1 

1000 

0 

— 

325 

J 

2 

1000 

0 

- 

350 

J 

3 

1000 

0 

- 

425 

J 

4 

1000 

0 

— 

325 

J 

5 

1000 

0 

— 

350 

J 

6 

2000 

0 

- 

600 

J 

7 

2000 

0 

— 

550 

J 

8 

2000 

0 

— 

525 

J 

9 

2000 

0 

— 

600 

J 

10 

2000 

0 

— 

550 

J 

11 

3000  to  3300 

0 

— 

875 

J 

12 

3000  to  3300 

0 

— 

800 

J 

13 

3000  to  3300 

0 

- 

750 

J 

14 

3000  to  3300 

0 

— 

800 

J 

15 

3000  to  3300 

0 

— 

900 

J 

16 

3000  to  3300 

0 

— 

775 

J 

17 

3000  to  3300 

0 

— 

650 

J 

18 

3000  to  3300 

0 

— 

900 

J 

19 

3000  to  3300 

0 

— 

800 

J 

20 

3000  to  3300 

0 

— 

750 

J 

21 

4000 

0 

— 

900 

J 

22 

4000 

0 

- 

1100 

J 

23 

4000 

0 

— 

1100 

J 

24 

4000 

0 

— 

975 

J 

25 

4000 

0 

— 

1150 

J 

26 

4000 

0 

— 

1025 

J 

27 

4000 

0 

— 

1 100 

J 

28 

4000 

0 

- 

1150 

J 

29 

4000 

0 

- 

1150 

J 

30 

5000 

0 

— 

1200 

J 

31 

5000 

0 

— 

1475 

J 

32 

5000 

0 

- 

1325 

J 

33 

5000 

0 

— 

1450 

J 

34 

5000 

0 

- 

1400 

J 

35 

5000 

0 

— 

1400 

J 

36 

5000 

0 

— 

1350 

J 

37 

5000 

0 

- 

1400 

J 

38 

5000 

0 

— 

1425 

J 

39 

5000 

0 

— 

1400 

J 
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Cable  Load 

Cable  Angle 

Actuator  Pressure  (lb/in2g) 

No. 

(lb) 

to  Horizon  (°) 

Unlock 

Trial 

If  Release 

40 

5000 

0 

— 

1700 

J 

41 

6000 

0 

— 

1850 

J 

42 

6000 

0 

- 

1700 

J 

43 

6000 

0 

- 

1650 

J 

44 

6000 

0 

- 

1600 

J 

45 

6000 

0 

- 

1600 

J 

46 

6000 

0 

— 

1650 

J 

47 

6000 

0 

- 

1600 

J 

48 

6000 

0 

— 

1600 

J 

49 

6000 

0 

— 

1575 

J 

50 

6000 

0 

— 

1600 

J 

NOTE: 

No.  45  — Cable  eye  now  worn  to  point  it  will  no  longer  release  without  being  forced  off  by 

QD  yoke. 

6.  Pin  shortened  another  0.03  inch  for  a total  of  0.12  inch 

- NOTE 

: will  not  un- 

lock  to  2nd  detent  position  on  its  own  accord. 

Cable  Load 

Cable  Angle 

Actuator  Pressure  (lb/in2 g) 

No. 

(lb) 

to  Horizon  (°) 

Unlock 

Trial 

If  Release 

1 

1000 

0 

— 

325 

J 

2 

1000 

0 

— 

325 

J 

3 

1000 

0 

— 

325 

J 

4 

1000 

0 

— 

325 

J 

5 

1000 

0 

— 

275 

J 

6 

2000 

0 

— 

550 

J 

7 

2000 

0 

— 

600 

J 

8 

2000 

0 

— 

550 

J 

9 

2000 

0 

— 

525 

J 

10 

2000 

0 

— 

525 

J 

11 

3000 

0 

— 

750 

J 

12 

3000 

0 

— 

800 

J 

13 

3000 

0 

— 

750 

J 

14 

3000 

0 

— 

750 

J 

15 

3000 

0 

— 

725 

J 

16 

3000 

0 

— 

725 

J 

17 

3000 

0 

— 

800 

J 

18 

3000 

0 

— 

750 

J 

19 

3000 

0 

— 

700 

J 

20 

3000 

0 

— 

800 

J 
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Cable  Load 

No.  (lb) 

Cable  Angle 
to  Horizon  (°) 

Actuator  Pressure  (lb/in2 g) 
Unlock  Trial 

If  Release 

21 

4000 

0 

— 

900 

J 

22 

4000 

0 

— 

1000 

J 

23 

4000 

0 

— 

975 

J 

24 

4000 

0 

— 

950 

J 

25 

4000 

0 

— 

950 

J 

26 

4000 

0 

— 

1000 

J 

27 

4000 

0 

— 

1000 

J 

28 

4000 

0 

— 

975 

J 

29 

4000 

0 

— 

1050 

J 

30 

4000 

0 

— 

1050 

J 

31 

5000 

0 

— 

1175 

J 

32 

5000 

0 

— 

1225 

J 

33 

5000 

0 

— 

1225 

J 

34 

5000 

0 

— 

1300 

J 

35 

5000 

0 

— 

1225 

J 

36 

5000 

0 

— 

1150 

J 

37 

5000 

0 

— 

1325 

J 

38 

5000 

0 

— 

1250 

J 

39 

5000 

0 

— 

1200 

J 

40 

5000 

0 

— 

1350 

J 

41 

6000 

0 

— 

1500 

J 

42 

6000 

0 

— 

1600 

J 

43 

6000 

0 

— 

1500 

J 

44 

6000 

0 

— 

3000 

* 

45 

6000 

0 

— 

1500 

J 

46 

6000 

0 

— 

1500 

J 

47 

6000 

0 

— 

1350 

J 

48 

6000 

0 

— 

1475 

J 

49 

6000 

0 

— 

1500 

J 

50 

6000 

0 

— 

1500 

J 

*No  release 

- pin  hung  up;  eventually  released  by  jiggling  and  banging. 
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7.  At  this  point  a new  piston  was  fabricated  with  a overall  length  of  2.41  inches 
(an  increase  of  0. 1 5 inch).  The  unit  was  assembled  utilizing  an  unmodified  (except 
for  yoke  ) QD  mechanism.  All  systems  locked  both  open  and  closed  with  0 clearance 
between  the  piston  and  the  cam  in  the  closed  position.  This  is  to  be  subjected  to  a 
retest  of  the  above  for  300  cycles  providing  the  base  plate  assembly  (namely  the  pin) 
and  the  cable  eye  survive.  The  pin  already  shows  some  deformation. 


No. 

Cable  Load 

(lb) 

Cable  Angle 
to  Horizon  (°) 

Actuator  Pressure  (lb/in2 g) 
Unlock  Trial 

If  Release 

1 

1000 

0 

— 

450 

J 

2 

2000 

0 

— 

725 

J 

3 

3000 

0 

— 

1 125  slow 

J 

4 

3000 

0 

- 

1 000  rapid 

J 

5 

4000 

0 

- 

1350  slow 

J 

6 

4000 

0 

- 

1 200  rapid 

J 

7 

5000 

0 

— 

1550  slow 

J 

8 

5000 

0 

— 

1 500  rapid 

J 

9 

6000 

0 

- 

1750  slow 

1700  rapid 

— No  Data  Taken 


The  previous  nine  trials  verified  the  modification  of  the  new  piston.  The  follow- 
ing is  the  1 through  300  series  necessary  to  verify  reliability. 


No. 

Load 

(lb) 

Pressure 

(lb/in2) 

If 

Release 

No. 

Load 

(lb) 

Pressure 

(lb/in2) 

If 

Release 

1 

1000 

350 

J 

40 

2000 

625 

J 

2 

1000 

300 

J 

41 

3000 

875 

J 

3 

1000 

350 

J 

42 

3000 

850 

J 

4 

1000 

350 

J 

43 

3000 

850 

J 

5 

1000 

350 

J 

44 

3000 

900 

J 

6 

1000 

350 

J 

45 

3000 

825 

J 

7 

1000 

350 

J 

46 

3000 

875 

J 

8 

1000 

350 

J 

47 

3000 

850 

J 

9 

1000 

350 

J 

48 

3000 

800 

J 

10 

1000 

350 

J 

49 

3000 

850 

J 

11 

1000 

350 

J 

50 

3000 

825 

J 

12 

1000 

350 

J 

51 

3000 

825 

J 

13 

1000 

350 

J 

52 

3000 

900 

J 

14 

1000 

350 

J 

53 

3000 

850 

J 

15 

1000 

350 

J 

54 

3000 

850 

J 

16 

1000 

350 

J 

55 

3000 

900 

J 

17 

1000 

350 

J 

56 

3000 

900 

J 

18 

1000 

350 

>/ 

57 

3000 

850 

J 

19 

1000 

350 

J 

58 

3000 

900 

J 

20 

1000 

350 

J 

59 

3000 

900 

J 

21 

2000 

625 

J 

60 

3000 

875 

J 

22 

2000 

600 

J 

61 

4000 

1100 

J 

23 

2000 

600 

J 

62 

4000 

1175 

V 

24 

2000 

600 

J 

63 

4000 

1075 

J 

25 

2000 

600 

J 

64 

4000 

1050 

J 

26 

2000 

600 

J 

65 

4000 

1050 

J 

27 

2000 

600 

J 

66 

4000 

1075 

J 

28 

2000 

575 

J 

67 

4000 

1100 

J 

29 

2000 

600 

J 

68 

4000 

1050 

J 

30 

2000 

575 

J 

69 

4000 

1050 

J 

31 

2000 

575 

J 

70 

4000 

1050 

J 

32 

2000 

575 

J 

71 

4000 

1050 

J 

33 

2000 

600 

J 

72 

4000 

1100 

J 

34 

2000 

600 

J 

73 

4000 

1125 

J 

35 

2000 

625 

J 

74 

4000 

1 100 

J 

36 

2000 

625 

J 

75 

4000 

1025 

J 

37 

2000 

625 

J 

76 

4000 

1025 

J 

38 

2000 

600 

J 

77 

4000 

1100 

J 

39 

2000 

625 

J 

78 

4000 

1075 

J 

31 
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No. 

Load 

(lb) 

Pressure 

(lb/in2) 

If 

Release 

No. 

Load 

(lb) 

Pressure 

(lb/in2) 

If 

Release 

157 

4000 

1150 

J 

196 

2000 

600 

J 

158 

4000 

1150 

J 

197 

2000 

600 

J 

159 

4000 

1150 

J 

198 

2000 

600 

J 

160 

4000 

1200 

J 

199 

2000 

600 

J 

161 

3000 

800 

J 

200 

2000 

600 

J 

162 

3000 

850 

J 

201 

1000 

350 

J 

163 

3000 

850 

J 

202 

1000 

350 

-j 

164 

3000 

800 

J 

203 

1000 

350 

J 

165 

3000 

850 

J 

204 

1000 

350 

J 

166 

3000 

900 

J 

205 

1000 

350 

J 

167 

3000 

850 

J 

206 

1000 

400 

J 

168 

3000 

875 

J 

207 

1000 

400 

J 

169 

3000 

875 

J 

208 

1000 

375 

J 

170 

3000 

850 

J 

209 

1000 

375 

J- 

171 

3000 

900 

J 

210 

1000 

350 

J 

172 

3000 

875 

J 

211 

1000* 

3000 

J 

173 

3000 

875 

J 

212 

1000* 

900 

J 

174 

3000 

875 

J 

213 

1000 

400 

J 

175 

3000 

850 

J 

214 

1000* 

1500 

J 

176 

3000 

900 

J 

215 

1000 

450 

J 

177 

3000 

1000 

J 

'216 

1000 

350 

J 

178 

3000 

1000 

J 

217 

1000 

375 

J 

179 

3000 

900 

J 

218 

1000 

350 

J 

180 

3000 

900 

J 

219 

1000 

375 

J 

181 

2000 

600 

J 

220 

1000 

375 

J 

182 

2000 

650 

J 

221 

2000 

600 

J 

183 

2000 

650 

J 

222 

2000 

600 

J 

184 

2000 

650 

J 

223 

2000 

600 

j 

185 

2000 

650 

J 

224 

2000 

600 

J 

186 

2000 

600 

J 

225 

2000 

725 

J 

187 

2000 

625 

J 

226 

2000 

600 

J 

188 

2000 

700 

J 

227 

2000 

650 

J 

189 

2000 

600 

J 

228 

2000 

650 

J 

190 

2000 

625 

J 

229 

2000 

625 

J 

191 

2000 

700 

J 

230 

2000 

650 

J 

192 

2000 

650 

J 

231 

2000* 

1000 

J 

193 

2000 

650 

J 

232 

2000* 

1000 

J 

194 

2000* 

900 

J 

233 

2000 

700 

J 

195 

2000* 

900 

J 

234 

2000 

700 

J 

33 
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No. 

Load 

(lb) 

Pressure 

(lb/in2) 

If 

Release 

No. 

Load 

(lb) 

Pressure 
(lb/in2 ) 

If 

Release 

235 

2000 

625 

J 

273 

4000 

1150 

J 

236 

2000 

625 

J 

274 

4000 

1150 

J 

236 

2000 

625 

J 

275 

4000 

1 100 

J 

237 

2000 

600 

J 

276 

4000 

1100 

J 

238 

2000 

600 

J 

277 

4000** 

1075 

J 

239 

2000 

625 

J 

278 

4000 

1200 

J 

240 

2000 

600 

J 

279 

4000** 

1150 

J 

241 

3000* 

1500 

J 

280 

4000 

1150 

J 

242 

3000* 

1600 

J 

281 

5000 

1900 

J 

243 

3000* 

1900 

J 

282 

5000* 

2400 

J 

244 

3000 

850 

J 

283 

5000 

1400 

J 

245 

3000 

850 

J 

284 

5000 

2300 

J 

246 

3000 

900 

J 

285 

5000 

1500 

J 

247 

3000* 

1200 

J 

286 

5000 

1450 

J 

248 

3000* 

1500 

J 

287 

5000 

1400 

J 

249 

3000 

850 

J 

288 

5000 

1475 

J 

250 

3000 

900 

J 

289 

5000 

1450 

J 

251 

3000 

850 

J 

290 

5000 

1475 

J 

252 

3000 

600 

J 

291 

5000 

1325 

J 

253 

3000 

900 

J 

292 

5000 

1325 

J 

254 

3000 

900 

J 

293 

5000 

1350 

J 

255 

3000 

900 

J 

294 

5000 

1350 

J 

256 

3000 

825 

J 

295 

5000 

1325 

J 

257 

3000 

875 

J 

296 

5000 

1325 

J 

258 

3000 

850 

J 

297 

5000 

1375 

J 

259 

3000 

900 

J 

298 

5000 

1325 

J 

260 

3000 

850 

v/ 

299 

5000 

1425 

J 

261 

3000 

1 150 

J 

300 

5000 

1400 

J 

262 

4000 

1 100 

J 

301 

6000 

1700 

J 

263 

4000 

1050 

J 

302 

6000* 

3000 

J 

264 

4000 

1050 

J 

303 

6000 

5000 

J 

265 

4000 

1000 

J 

304 

6000* 

2000 

J 

266 

4000 

1200 

J 

305 

6000 

1650 

J 

267 

4000 

1200 

J 

306 

7000 

1900 

J 

268 

4000 

1050 

J 

307 

7000 

1800 

J 

269 

4000 

1150 

J 

308 

7000 

1900 

J 

270 

4000 

1150 

J 

309 

7000 

1850 

J 

271 

4000 

1100 

J 

310 

7000* 

2300 

J 

272 

4000 

1125 

J 

31 1 

8000 

2200 

J 

34 
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No. 

Load 

(lb) 

Pressure 

(lb/in2) 

If 

Release 

No. 

Load 

(lb) 

Pressure 
(lb/in2 ) 

If 

Release 

312 

8000* 

2800 

J 

317 

10000 

2700 

J 

313 

8000 

2150 

J 

318 

10000 

2550 

J 

314 

8000 

2150 

J 

319 

10000 

2700 

J 

315 

8000 

2100 

J 

320 

10000 

2750 

J 

316 

10000 

3000 

J 

* Hangup. 

**  Slight  hangup. 


I 

i 


Load 

(lb) 


1000 


2000 


3000 


4000 


Vertical  Pull 


Unlock 


NO/NO 


NO 


NO 


NO 


Release 


NO/NO 


NO 


NO 


NO 


5000 


6000 


7000 


NO 


NO 


NO 


NO 


NO 


NO 


8000 


NO 


NO 


Vertical  Pull  (Cont’d) 

Load  Unlock  Release 

(lb) 

9000 

" NO  NO 

tt 

it 

n 

10000  NO  NO 


APPENDIX  C 


DESIGN  CHANGES 


FOR 


QUICK-DISCONNECT  HOUSING  ASSEMBLIES 
(PART  NUMBERS  13222E0052  AND  13222E0053) 
(1ST,  2ND,  AND  3RD  GENERATION) 
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1ST  GENERATION 


r 


REBUILD  OF  QUICK-DISCONNECT 
HOUSING  ASSEMBLY 

Two  quick-disconnect  housing  assemblies  (shop  numbers  15  and  16)  have  been 
modified  as  noted  below. 


Modification 


Part  No. 

RH  Assembly  No.  16 

LH  Assembly  No. 

13222E0089 

Housing 

Clean,  repaint,  and 
change  locator  dowel 
pins  to  .375  ± .0002 
.0000 

X 1 .00  long  hardened 
alloy  steel  dowel  pins. 

Same  as  1 6 

13222E0079 

Cover 

Clean,  repaint,  and 
modify  as  shown  on 
drawing  QDHA  1 . 

Same  as  1 6 

13222E0096 
Actuator  Assy 

Utilize  the  longer  pis- 
« 

ton  and  cylinder  as 
previously  noted  and 
fabricated. 

Same  as  1 6 

13222E0085 

Link 

Modified  per  drawing 
QDHA-2.  Hardness 
final  Rc  32. 

Hardness  final  Rc 

Final  Dimensional  Checks 

A 2.663 

B 1.117 

C 1.497 

D 0.70 

E 0.633  to  0.635 

A 2.654 

B 1.125  to  1.135 
C 1.492 

D 0.70 

E 0.635  to  0.637 
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Modification 


Part  No. 
13222E0084 
Yoke 


13222E0083 


13222E0082 
Shaft  Spline 


13222E0087 

Lever 


RH  Assembly  No.  16 LH  Assembly  No.  1 5 

Complete  remake  of  Hardness  final  Rc  41 

yoke  - newly  fabricated. 

Modified  as  per  drawing 
QDHA  3.  Hardness  final 
Rc  40. 


Final  Dimensional  Checks 


A 

2.172 

A 

2.169 

B 

0.623 

B 

0.626 

C 

1.004 

C 

1.000 

D 

0.850 

D 

0.860 

E 

0.806 

E 

0.800  to  0.804 

F 

1.563 

F 

1.560 

No  changes  other  than 
straightening  of  existing 
part  and  heat  treatment. 

Rc  41/42 

Modifications  to  this 
piece  require  using  4 1 40 
steel  and  an  Rc  of  48  to 
52.  Recommend  a more 
prudent  range  of  R 40 
to  45. 

No  changes  other  than  tank 
straightening  of  splines 
on  existing  part  and  heat 
treatment. 

Actual  Rc  38/40 
Modifications  to  this 
piece  required  using 
4140  steel  and  an  R 

C 

of  48  to  52.  Recommend 
a more  prudent  range  of 
Rc  40  to  45. 


Same  as  16. 


Rc  40/42 
Same  as  16. 


Same  as  16. 


Actual  Rc  37/41 
Same  as  16. 


No  change  required. 
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Modification 


Part  No. 

RH  Assembly  No.  16 

LH  Assembly  No.  15 

13222E0092 

No  change  required. 

Same  as  1 6. 

Plunger,  Spring 

However,  since  the  cam 
was  case  hardened,  one 
plunger  was  hardened 
while  the  other  was  left 
soft  (in  its  original  design 
state).  A final  recom- 
mendation will  be  made 
when  the  results  of  the 
testing  of  these  assemblies 
is  complete. 

Case  hardened  to  Rc  34 

Left  soft 

13222E0076 

No  changes  other  than 

Same  as  16. 

Plate  Assy 

c>f  location  dowel  pins 
to  0. 1 88  dia  X 1 .00  long 
hardened  alloy  steel  dowel 
pins. 

13222E0086 

No  dimensional  change; 

Same  as  1 6. 

Pin 

only  a material  change  to 

4 1 40  steel  treated  to  Rc 

48  to  53. 

Two  RH  assy  pins  checked 

Two  LH  pins  checked 

out  at  Rc  51. 

out  at  R 47. 

C 

In  addition  to  the  changes  noted  above,  there  were 
two  additional  changes  made  to  help  in  the  reduction 
of  the  accumulation  of  dirt,  rust,  and  water  in  the  ac- 

tuator  assembly: 

1.  The  holes  in  the  end 

cap  of  the  actuator  assembly 

were  plugged  as  noted  on  drawing  QDHA-4. 

2.  The  addition  of  a gasket  between  the  cover  (13222- 
E0092)  and  the  actuator  assembly  as  noted  on  drawing 

QDHA-5. 
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MATERIAL: 

STEEL,  4140 
QUENCH  AND  TEMPER 
ROCKWELL  C 28-32 

Further  Recommend: 

Rc  30  to  35  to  coincide  with  lever  and  yoke 
Dia  be  reduced  - .631  to  6.35 


LINK 

13222E0085 

QDHA-2 
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END  CAP,  ACTUATOR  ASSEMBLY 


I 
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2ND  GENERATION 

REBUILD  OF  QUICK-DISCONNECT  HOUSING  ASSEMBLY 

Two  quick-disconnect  housing  assemblies  have  been  modified  as  noted  below: 

Modification 


Part  No. 
13222E0089 
Housing 

13222E0079 

Cover 


13222E0096 
Actuator  Assy 


13222E0085 

Link 


13222E0084 

Yoke 


13222E0083 
Shaft,  Spline 

1 3222E0082 
Shaft,  Spline 

1 3222E0087 
Lever 


RH  Assembly  LH  Assembly 

Clean,  repaint,  and  change  locator  dowel  pins  to  .375 

± .0002  ^ j go  long  hardened  allow  steel  dowel  pins. 
.0000 

Clean,  repaint,  and  modify  as  shown  on  the  drawing 
QDHA-1  inclosed  with  the  first  generation  rebuild 
package. 

Utilized  the  longer  piston  and  matching  cylinder  as 
previously  noted  and  fabricated.  New  ones  were  made 
for  each  assembly.  See  QDHA-6  and  -7  for  changes. 
New  pistons  hardened  to  Rc  38.  Note  also  that  chamfer 
added  to  this  to  facilitate  assembly  without  “0”  ring 
damage. 

Modified  as  shown  on  drawing  QDHA-2  and  as  done  on 
first  generation  modification,  and  heat  treated  to  an  Rc 
of  34.  Dimensions  are  as  previously  noted. 

Modified  existing  yokes  per  drawing  QDHA-8.  However, 
ends  deformed  slightly  due  to  previous  damage  encount- 
ered at  APG.  Heat  treated  to  R 42.  Actual  measure- 

C 

ment  of  gap  opening  is  2. 1 8 1 4 for  both. 

No  changes  other  than  straightening  of  existing  part  and 
heat  treatment  to  R 48. 

C 

No  changes  other  than  straightening  of  existing  part, 
and  heat  treatment  to  R 47  to  R 50. 

C C 

No  changes  required. 
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3RD  GENERATION 


REBUILD  OF  QUICK-DISCONNECT 
HOUSING  ASSEMBLY 

Two  quick-disconneet  housing  assemblies  (QDHA)  have  been  modified  as  noted 
below: 

Modification 


Part  No. 
13222E0089 
Housing 


RH  Assembly 


LH  Assembly 


Clean,  repaint,  and  change  locator  dowel  pins  to  .375 

± .0002  ^ l. 000  long  hardened  alloy  steel  dowel  pins 
.0000 


13222E0079  No  cover  plates  available  at  this  time.  If  they  are  utilized, 

Cover  they  will  be  as  drawing  QDHA-1  depicts. 

13222E0096  Utilized  the  longer  piston  and  matching  cylinder  as 

Actuator  Assy  previously  noted  and  fabricated  for  2nd  generation 

QDHA.  Now  pistons  hardened  to  Rc. 


13222E0085 

Link 

13222E0084 

Yoke 


13222E0083 
Shaft,  Spline 

13222E0082 
Shaft,  Spline 

13222E0087 

Lever 

13222E0092 
Plunger,  Spring 


Modified  per  drawing  QDHA-1 0 and  heat-treated  to  an 
Rc  of  42  to  44  (design  level  35  to  40). 

Modified  existing  yokes  per  drawing  QDHA-9.  However, 
end  deformed  slightly  due  to  previous  damage  encount- 
ered at  APG.  Heat-treated  to  Rc  40  to  42  (design  level 
35  to  40). 


No  changes  other  than  straightening  of  existing  part  and 
heat  treatment  to  Rc  43.5  (design  level  40  to  45). 

No  changes  other  than  straightening  of  existing  part  and 
heat-treating  to  Rc  42  (design  level  40  to  45). 

No  changes  other  than  reheat  treating  to  Rc  42  (design 
level  35  to  40). 

Had  to  remanufacture  both  units  completely  due  to  no 
serviceable  items.  Copy  of  original.  The  plunger  was 
case  hardened  to  Rc  63. 
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Part  No. 
13222E0076 
Plate  Assy 

1 3222EOOS6 
Pin 


Modification 

RH  Assembly LH  Assembly 

No  changes  other  than  of  locator  dowel  pins  to  .188 
dia  X 1.00  lg  hardened  alloy  steel  dowel  pins. 

No  dimensional  change;  only  a material  change  to  4340 
steel  treated  to  Rc  48/49  (recommend  only  40  to  45 
on  all  future  pins). 

In  addition  to  the  changes  noted  above,  one  additional 
change  was  made  to  aid  in  reducing  the  accumulation 
of  dirt,  water,  and  rust  in  the  actuator  assembly. 

The  holes  in  the  end  cap  of  the  assembly  were  plugged 
as  noted  on  drawing  QDHA-4  of  the  first  generation 
model. 


Had  the  cover  (PN  13222E0079)  been  available,  it  also 
would  have  been  modified  as  shown  on  QDHA-1 , and  the 
gasket  depicted  by  QDHA-5  would  have  been  added. 
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